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57 ABSTRACT 
A check valve responsive to low cracking pressures 
includes first and second body portions defining a valve 
chamber. An inlet and outlet passage communicate with 
the valve chamber while a valve element received 
therein moves between open and closed positions re 
sponsive to pressure differentials. A stop member 
welded to the valve body is adapted to limit the opening 
movement of the valve element. An axially raised cen 
tral portion of the stop member abuttingly engages the 
valve element to limit its opening movement yet permit 
fluid flow around the valve element to plural openings 
defined in a peripheral region of the stop member. A 
guide member is interposed between the stop member 
and valve element to urge a seal member disposed on 
one face of the valve element toward a seated, closed 
position. 

20 Claims, 3 Drawing Sheets 
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1. 

CHECK VALVE 

This application is a continuation-in-part of Ser. No. 
239,557, filed Sept. 1, 1988, now U.S. Pat. No. 
4,856,555. 

BACKGROUND OF THE INVENTION 
The subject invention pertains to the valve art and 

more particularly to an improved check valve. 
The invention is particularly applicable to a valve 

that is extremely sensitive to low cracking pressures and 
will be described with particular reference thereto; 
however, the invention could be incorporated in other 
environments and operable under a variety of pressure 
conditions. - 

Prior check valve arrangements are not deemed to be 
sufficiently sensitive to small differential pressures, i.e., 
cracking pressures, for regulating fluid flow. Specifi 
cally, known valve element and biasing arrangements 
are believed to be insensitive to slight pressure varia 
tions on the order of (one-third) to 2 (two) psi. Use of 
helical helical springs to bias a valve element toward a 
closed position is well known in the art. Unfortunately, 
helical springs can potentially contaminate the fluid 
system. Additionally, the biasing force of a helical 
spring tends to cock the valve element and impose ec 
centric loads that effect performance of the valve. 
Although disc-type springs have been considered in 

other environments, these springs were not believed to 
be particularly useful in many situations since the valve 
structure must be altered to accommodate fluid flow 
past the disc spring. For example, enlarged, spaced 
openings were formed in the disc spring to define flow 
passages therethrough. This, in turn, altered the biasing 
force and sensitivity of the valve arrangement to low 
cracking pressures. Alternatively, an imperforate annu 
lar disc spring was utilized in which can outer diameter 
portion was secured to the valve body and an inner 
diameter portion to the valve element. Since the disc 
spring was imperforate, it was necessary to define a 
separate flow passage through the valve element. This 
was not considered particularly desirable since the 
valve element was, by necessity, of reduced size and, 
therefore, the surface areas on which the fluid pressure 
acted were correspondingly reduced. If the valve ele 
ment was increased in size, the overall valve body and 
spring also necessitated a change in dimension. 

SUMMARY OF THE INVENTION 

The present invention contemplates a new and im 
proved check valve which overcomes all the above 
referred to problems and others and provides an ar 
rangement that is particularly sensitive to low cracking 
pressures in a simplified, economical arrangement. 
According to the invention, the check valve includes 

a body having an internal valve chamber or cavity 
communicating with inlet and outlet passages. A valve 
element is received in the chamber for selective axial 
movement between open and closed positions. A stop 
member limits the opening movement of the valve ele 
ment and includes plural passages permitting fluid flow 
therethrough. An annular guide member is interposed 
between the stop member and valve element. The guide 
member urges the valve element to a closed position 
and provides a reliable, highly sensitive check valve 
arrangement. 
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2 
According to a more limited aspect of the invention, 

the stop member includes an axially raised central por 
tion defining a stop surface for selectively engaging the 
valve element and limiting opening movement. 
According to yet another aspect of the invention, an 

axially extending rim is defined on a peripheral portion 
of the valve element for securing the guide member 
thereto. The axial dimension of the rim is less than the 
axial extent of the stop member raised portion so as to 
define a flow passage therebetween when the valve 
element engages the stop member. 
According to a still further aspect of the invention, 

the body includes first and second body portions 
welded together along an interface region and a stop 
member is welded to the body portions. 
A principal advantage of the invention is the sensitiv 

ity of a check valve to low cracking pressures. 
Yet another advantage of the invention resides in the 

limited stroke of the valve element between open and 
closed positions. 

Still another advantage of the invention is found in a 
biasing disc that provides a stable, linear biasing force 
on the valve element to promote precise seating of the 
valve element. 

Still other advantages and benefits of the invention 
will become apparent to those skilled in the art upon a 
reading and understanding of the following detailed 
description. 
BRIEF DESCRIPTION.OF THE DRAWINGS 

The invention may take physical form in certain parts 
and arrangements of parts, preferred and alternate em 
bodiments of which will be described in detail in this 
specification and illustrated in the accompanying draw 
ings which form a part hereof, and wherein: 
FIG. 1 is a pictorial, exploded view of the subject 

new check valve; 
FIG. 2 is a longitudinal cross-sectional view of the 

valve prior to welding together first and second body 
protions with a stop member, and representing a valve 
element in a closed position; 
FIG. 3 illustrates a completely assembled check valve 

in a valve open position; 
FIG. 4 is an enlarged view of the encircled area of 

FIG. 2 particularly illustrating interconnection of a seal 
member with the valve element; 
FIG. 5 is an enlarged view similar to FIG. 4 of a first 

alternate seal member construction and manner of se. 
curing same to the valve element; 
FIG. 6 is an enlarged view similar to FIG. 4 of a 

second alternate seal member construction and manner 
of securing same to the valve element; and 
FIG. 7 is an enlarged view similar to FIG. 4 of a third 

alternate seal member construction and manner of se 
curing same to the valve element. 

DETAILED DESCRIPTION OF THE 
PREFERRED AND ALTERNATE 

EMBODIMENTS 
Referring now to the drawings wherein the showings 

are for purposes of illustrating the preferred and alter 
nate embodiments of the invention only and not for 
purposes of limiting same, the FIGURES show a check 
valve A having a valve body B defining an enclosed 
cavity or chamber C. Received within the chamber C 
are three major components comprising a valve element 
D, stop member E and guide member F. 
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More particularly, and with reference to FIGS. 1-3, 
the valve body A includes first and second body por 
tions 10, 12, also referred to as the inlet and outlet body 
portions, respectively. Accordingly, the first or inlet 
body portion includes an inlet passage 14 and the sec 
ond or outlet body portion includes an outlet passage 
16. The inlet and outlet passages are preferably defined 
by axially extending bores that have respective tapered 
counterbores 18, 20 that increase in diameter as they 
extend from the bores and merge into more widely 
diverging, tapering regions 22, 24. Each body portion 
includes a generally constant diameter recess 30, 32 that 
together define the chamber C when the body portions 
are brought into mating engagement. Specifically, end 
faces 34, 36 of the body portions are welded together as 
will become more apparent below. 
The inlet and outlet passages 14, 16 are defined in 

reduced diameter, generally cylindrical portions 38, 40. 
These cylindrical portions may be connected to tubular 
members or fluid passages of a fluid system in any well 
known manner. For example, the cylindrical portions 
may be externally threaded to receive a nut and ferrule 
arrangement or internally threaded to receive threaded 
pipe ends. Yet another conventional means of connect 
ing is to weld an end face of the cylindrical portion to a 
tubular member of a fluid system. If will be understood 
that any of these connecting arrangements can be used 
with equal success and without departing from the 
scope and intent of the subject invention. In some ar 
rangements, it may be desirable to provide tool or 
wrench flats 42 on one of the body portions to facilitate 
make up and interconnection of the check valve into an 
associated fluid system. 
A valve element D received in the valve chamber C, 

is defined by an enlarged diameter substantially circu 
lar, disc-like member having opposed first and second 
faces 50, 52. The first face 50 is disposed upstream in 
facing relation with the inlet passage 14. Likewise, the 
second face 52 is disposed downstream in generally 
facing relation with the outlet passage 16. An annular, 
elastomeric seal member 54 is secured to the valve ele 
ment. Preferably the seal member is bonded to the first 
face of the valve element substantially as described in 
commonly assigned U.S. Pat. No. 4,637,430 of Scheffel, 
et al., issued Jan. 20, 1987. For purposes of brevity, the 
detailed description of the structural arrangement and 
operative function of the annular elastomeric seal ring 
in the noted patent is incorporated herein by reference. 
As illustrated, the seal member is bonded to the first 
face 50 and according to a preferred arrangement is also 
bonded to the periphery of the valve element, i.e., along 
an axial surface thereof. In other arrangements, it is 
contemplated that the seal member will be bonded only 
on the first face in a manner more akin to that of the 
patent noted above. 
The seal member is received along a radially outer 

region of the first face (FIG. 4) and adapted to selec 
tively engage a radially extending face of recess 30 of 
the first body portion. This radially extending face de 
fines a valve seat. In this manner, and as particularly 
illustrated in FIG. 2, the seal member engages the valve 
seat along an annular area at a substantially greater 
diameter than that of inlet passage 14. As shown, the 
valve seat area has a greater diameter than the maxi 
mum dimension of tapering region 22. This dimensional 
relationship presents an enlarged surface area of the disc 
on which inlet fluid pressure may act to increase sensi 
tivity of the check valve at low cracking pressures. 
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4. 
The second face of the valve element includes a rim 

56 defined along the outer periphery of the element. 
The rim is preferably circumferentially continuous and 
extends generally axially outward from the second face 
toward the outlet passage 16. The rim is adapted to 
orient and maintain engagement with the guide member 
F. The guide member may also be tack welded to the 
second face of the valve element adjacent the rim. 
The stop member E is defined by a generally flat, 

disc-shaped member and has an outer peripheral portion 
60 closely received in recesses 30, 32 of the body por 
tions. Particularly, the outer peripheral portion 60 has 
an axial dimension sufficient to provide engagement 
with both of the recesses 30, 32 for reasons which will 
become more apparent below. Plural, spaced openings 
62 are disposed adjacent the outer periphery to define 
passage means that provide a continuous flow path for 
fluid through the stop member during a valve open 
condition. A central region 64 of the stop member in 
cludes an axially raised portion 66 that defines a step or 
ledge 68 for receiving a radially inner portion of the 
guide member. Specifically, the raised portion 66 ex 
tends axially toward the inlet passage 14 a substantial 
dimension beyond the remainder of the upstream face of 
the stop member and defines a stop surface adapted to 
selectively engage the second face 52 of the valve ele 
ment. This abutting engagement defines the axial limit 
of the opening movement of the valve element resulting 
from a predetermined pressure differential. That is, if 
pressure in the inlet passage is greater than that of the 
outlet passage 16 and the slight biasing force imposed 
by the guide member, the force exerted on the valve 
element first face will urge the valve element toward 
engagement with the stop surface. 

In the valve open position illustrated in FIG. 3, it is 
particularly apparent that the axial extent of the rim 56 
is less than the dimension of the raised portion 66 ex 
tending axially outward from the remainder of the stop 
member. This relationship assures that even through 
abutting engagement occurs between the second face of 
the valve element and the central portion 66 of the stop 
member, a fluid passage 80 is still defined around the 
valve element, radially inward to openings 62, and axi 
ally therethrough to the outlet passage 16. w 
The guide member F is defined by an annular, wafer 

or disc that urges the valve element to a closed position 
as illustrated in FIG. 2. An inner radial or central por 
tion 82 of the guide member is closely received on the 
step 68 of the stop member and may, if desired, be tack 
welded thereto to define a secure engagement. As refer 
enced above, an outer peripheral portion 84 is radially 
contained by rim 56 of the valve element and may also 
be suitably tack welded to the valve element to ensure 
secure engagement therewith. It will be understood that 
for selected applications the mere physical engagement 
of the guide member with rim 56 on the outer periphery 
and with step 68 on the inner periphery provides a 
suitable connection so that tack welding may not be 
necessary at these regions. 
The guide member includes first, second, and third 

slots 90 (FIG. 1) that each extend in a continuous in 
creasing spiral. A radially innermost end 92 of each slot 
is disposed adjacent the central portion 82 of the guide 
member and a radially outermost end 94 of each slot is 
defined adjacent the circumferentially continuous pe 
ripheral portion 84. The slots are angularly spaced ap 
proximately 120 apart to provide a balanced biasing on 
the valve element. 
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A comparison of FIGS. 2 and 3 illustrates that the 
valve element undergoes an extermely limited stroke 
between its open and closed positions. For example, the 
stroke is in the range of 0.0315 inches between its open 
and closed position. Due to the structural configuration 
of the annular guide member, an equally distributed 
biasing force is imposed on the valve element to assure 
linear movement of the valve element between its open 
and closed positions. This, in turn, provides for proper 
seating of the seal member 54 with the valve seat. The 
guide member maintains the valve element in a centered 
position and exterts a slight, controlled biasing force on 
the valve element responsive to low cracking pressures 
approximating (one-third) to 2 (two) psi. With mini 
mal variations between inlet and outlet pressure, thhe 
force exerted by the guide member is overcome and the 
valve element moves to an open position. Increasing the 
inlet pressure will cause the valve element to stroke to 
a full open position in which the second face 52 abut 
tingly engages the raised central portion 66 of the stop 
member. 
According to a preferred manner of construction, the 

valve element, stop member, and guide member are 
disposed within recess 30 of the first body portion. The 
second body portion is then aligned therewith, specifi 
cally recess 32 aligned with recess 30 of the first body 
portion. The biasing force of the gide member holds the 
stop member against the second body portion until the 
valve body is circumferentially welded. Preferably, an 
electron beam weld is used since conventional welding 
techniques may produce excessive heat levels and ad 
versely affect the elastomeric material of the seal mem 
ber. Since the stop member is received axially in both 
recesses 30, 33 at an interface region defined by the 
abutting end faces 34, 36 of the body portions, the elec 
tron beam weld that secures the body portions together 
also penetrates radially inward to secure the stop mem 
ber in place (FIG. 3). This assures an integral or unitary 
structure in which the valve element defines a floating 
component urged to a closed position by the guide 
member. 
FIGS. 5-7 illustrate three alternate embodiments of 

the seal member 54. For purposes of brevity and ease of 
understanding, like parts will be identified by like nu 
merals with primed suffixes (', '', ') while new elements 
will be identified by new numerals. Further, unless 
specifically noted otherwise, the structure and opera 
tion of the remainder of the check valve is substantially 
the same. 
According to the first alternate embodiment of FIG. 

5, the seal member 54 is defined as an enlarged elasto 
meric annulus approximately the same diameter as the 
guide member F. It will be understood that means for 
securing the seal member to the first face 50' of the 
valve element must be provided. For example, the valve 
element can be modified in substantially the same man 
ner as the stop member, i.e., through inclusion of a 
centrally raised portion, to which an inner diameter 
portion of the seal member can be secured. Of course 
still other securing arrangements can be utilized, as well 
as other structural configurations for the seal member, 
without departing from the scope and content of the 
subject invention. 
The valve element D' is suitably modified through 

formation of a circumferentially continuous raised bead 
100 along the outer peripheral portion thereof. The 
bead cooperates with a similar bead 102 extending axi 
ally outward from the recess 30'. Thus, the bead 102 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
defines a circumferentially continuous valve seat for 
regulating fluid flow therethrough. Due to its elasto 
meric nature, the seal member is adapted to flex along 
an area spaced radially inward from the beads 90, 102. 
Further, the beads may be radially aligned or, for se 
lected other applications, the beads may be radially 
offset as represented by arrow 104. 

Referring now to FIG. 6, the second alternate em 
bodiment will be described in greater detail. Again, the 
seal member 54 is an elastomeric annulus that is prefer 
ably secured to the valve element D'' along a central 
portion. The first face 50' is substantially planar so that 
the seal member lies flat against it. The raised bead 
extending from the valve body in the FIG. 5 arrange 
ment is replaced by raised shelf 100. The raised shelf 
gradually merges into the recess 30' at an area disposed 
radially outward from the valve seat. 

Lastly, and as shown in FIG. 7, the third embodiment 
of seal member 54" includes a bonded poppet 116. A 
groove 118 closely receives the poppet therein. In a 
manner substantially the same as described above with 
respect to the FIG. 1 embodiment, the seal member is 
bonded to the valve element D'". The poppet again 
utilizes a V-shaped cross-sectional configuration to de 
fine a limited area of contact with the recess 30'. 
The invention has been described with reference to 

the preferred embodiment. Obviously modifications 
and alterations will occur to others upon a reading and 
understanding of this specification. It is intended to 
include all such modifications and alterations insofar as 
they come within the scope of the appended claims or 
the equivlents thereof. 

Having thus described the invention, it is now 
claimed: 

1. A check valve comprising: 
first and second body portions which define a valve 

chamber; 
an inlet and an outlet communicating with said valve 

chamber; 
a valve element received in said valve chamber for 

selective movement in response to pressure differ 
entials; 

a stop member received in said valve chamber for 
limiting opening movement of said valve element; 
and 

a guide member interposed between said valve ele 
ment and stop member for urging said valve ele 
ment toward a closed portion, a radially inner por 
tion of said guide member operatively associated 
with a radially inner portion of said stop member 
and a radially outer portion of said guide member 
operatively associated with a radially outer portion 
of said valve element. 

2. The check valve as defined in claim 1 wherein said 
stop member is received in said valve chamber at an 
interface region of said first and second body portions, 
said stop member being integrally welded to said body 
portions. 

3. The check valve as defined in claim 1 wherein said 
valve element has a first face receiving an elastomeric 
sealing member thereon and adapted to selectively seal 
ingly engage around said inlet. 

4. The check valve as defined in claim 3 wherein said 
guide member is secured to a second face of said valve 
element oppositely disposed from said first face. 

5. The check valve as defined in claim 3 wherein said 
elastomeric sealing member is received between first 
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and second beads defined on the valve element first face 
and one of the body portions, respectively. 

6. The check valve as defined in claim 5 wherein said 
beads are radially aligned. 

7. The check valve as defined in claim 3 wherein said 
elastomeric sealing member is secured in a groove de 
fined in said first face of the valve element. 

8. The check valve as defined in claim 3 wherein the 
elastomeric sealing member is approximately the same 
size as the guide member. 

9. The check valve as defined in claim 8 further com 
prising a valve seat defined by a raised member extend 
ing axially outward from the first body portion. 

10. The check valve as defined in claim 1 wherein the 
stop member has an axially raised central portion for 
limilting movement of said valve element. 

11. The check valve as defined in claim 1 wherein 
said stop member has passage means extending axially 
therethrough adapted to permit fluid flow from said 
inlet to said outlet. 

12. The check valve as defined in claim 11 wherein 
said stop member has a stepped configuration defined 
by an axially raised central portion receiving said radi 
ally inner portion of said guide member thereover and a 
peripheral region having said passage means therein. 

13. The check valve as defined in claim 12 wherein 
said valve element has a rim disposed adjacent the pe 
riphery thereof for receiving the radially outer portion 
of said guide member, said rim extending axially toward 
said stop member a predetermined dimension less than 
the axial extent of said top member central portion to 
define a flow passage therebetween when said stop 
member limits movement of said valve element. 

14. A check valve comprising: 
a body having an internal chamber; inlet and outlet 

passages communicating with said chamber; 
a valve element having opposed first and second faces 

received in said chamber for selectively opening 
and closing communication between said inlet and 
outlet passages in response to a predetermined 
pressure differential; 
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8 
a stop member received in said chamber for limiting 
movement of said valve element, said stop member 
including passage means adapted to allow fluid 
flow therethrough; 

an elastomeric seal member received on a first face of 
said valve element and adapted to selectively limit 
communication between said valve chamber and 
one of said inlet or outlet passages; and 

a biasing guide member for urging said valve element 
toward a closed position, said guide member hav 
ing a central portion operatively associated with 
said stop member and an outer peripheral portion 
operatively associated said valve element second 
face. 

15. The check valve as defined in claim 14 wherein 
said stop member includes an axially raised central por 
tion adapted for selective engagement with said valve 
element. 

16. The check-valve as defined in claim 15 wherein 
said valve element second face includes a circumferen 
tial rim for securing said guide member thereto, said rim 
extending axially a dimension less than an axial dimen 
sion of said stop member central portion to define a flow 
passage between said valve element and stop member in 
a valve open position. 

17. The check valve as defined in claim 14 wherein 
said seal member is bonded to said valve element along 
a peripheral portion thereof. 

18. The check valve as defined in claim 14 wherein 
the effective surface area of said valve element is sub 
stantially larger than the cross-sectional area of said 
inlet passage whereby said valve element is sensitive to 
low inlet pressures. 

19. The check valve as defined in claim 14 wherein 
said body includes first and seocind body portions, one 
of said body portions having a recessed area for axially 
and radially capturing said stop member therein. 

20. The check valve as defined in claim 19 wherein 
said first and second body portions interface adjacent 
said recess and are welded together with said stop mem 
ber. 
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